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A basic study of the false positive candidate reduction technique 
for the computer aided diagnosis of a chest radiograph
Takuya ISHIDA*,  Tetuo SHIMADA*,  Naoki KODAMA*,  Kazuhiko TERU*,  Ichiro FUKUMOTO*
???????? ??In recent years, a computer performs analysis of medical picture information and the scheme of computer-aided diagnosis?CAD?
which support doctor's diagnosis attracts attention. Chest radiographs can be taken by the comparatively easy method, and are used for
diagnosis of the chest disease in a mass screening. Consequently, since the numbers of radiograph become extensive, interpretation impose
a heavy burden for doctors. Then, the research of the scheme of computer-aided diagnosis that tells the position of the nodule in a
radiograph is advanced, in order to mitigate a doctor's burden. However, since there are many false positive candidates that tell as a
candidate what is not the pulmonary nodule accidentally, it is not practical. In this research, we present the false positive candidate
reduction technique in the scheme of computer-aided diagnosis intended for pulmonary nodule of chest radiograph.
????????? ??Computer aided diagnosis, chest radiograph, false positive
??????????14???24?
??????????????
?????14???10???41??????????????????
?
??
??
??
??
???
???? ???? ???? ???? ????
?
?
?
?
??
?
?
?
?
?
?????
?????
????????
?????????????????????????????
-70-
??????
???????????????????????
????????????????????20????
????????????????????????
???????0.7mm?pixel????512?512????
??????256??bit??????????????
?????????????????????????
????????????????????????
??????20????????15???????
????????
??????????
??????
???????????????????????
??????FP?????????????????
???????????????
???????????
???????????????????????
????????????????????????
??????????????????pixel????
???????????????14pixel??????
????????????????????????
????????????????????????
????????????????????????
?????30mm?????????????????
????????????????????????
????????????????????????
????????????????????????
??????
???????????
?????????
?????
????????
???????
???????
???????
?????????
??????????
?????
???????
???????
??????
???????
????????
?????????
??????24??2002?
??????????????????????????????????????
-71-
??????????
???????????????????????
????????????????????????
????????????????????????
???????????????????256????
??????????????????????
???100pixel??
????0.55??
????????????????????????
?????????64??????????????
????????????????????????
???????????
??????????
??????????????????256????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
???????????????????
???????????????????
??????????
??????????
?????????????????????12?
????????????????????????
?????????????
?????????????????
?????????????????
?????????????????
???????????10?????
???????????11????
???????????12?????
?????
??????????
??????
?????????????
?????
????????????????
??????
?????????????
???????
???????????
?????
????????????????????????
???????
???????????????????????
????????????????????????
????????????????????????
????????????????????????
???????
??????????
???????
???????????????
???????
???????????????????????
???????
?10?????
0
100
200
300
400
500
600
700
59 54 49 44 39 34 29
0
0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
?
?
?
?
??
??
??
?
?
?
?
?
???
????????
?????????????????????????????
-72-
???????????????????????
???????
?11????
??????????????????
?????????????
?12?????
???????????????
??????????
????????????
?????20?????????????????
?90??????????????????????
????????????????????????
????????????????????????
???????????????????FP????
???????
?10 ?????????????
?????????????
??????????????ANN???????
???FP????????????,????????
?????????????????????
?11 ??????????FP????
?12 ANN???
???ANN???
?13 ANN???FP????
??
??
??
????
????
??????
??????
????? ?
???? ???? ????
?1
?2
?
?
?
?
?
?
?
?
?
??
???????
???????
???????
????
????
??????
????
???
14
11
?
1.0
0.08
???
??0.01
??????24??2002?
??????????????????????????????????????
-73-
???????????????FP????????
????????????
??????
20?????????????????????
ANN??????????????????????
?15??????????????14????????
FP???????????????????????
????????????????????????
????????????60??FP??6.4?????
????
?14 ????????????FP?
????
??X?????????????????CAD?
???FP???????????FP????????
???????????????????????FP
??????????????
???????????????????????
????????????????????????
????????????????????????
????????????????????????
?????ANN?????????????????
??????FP??????????????????
????????????????????????
????????????????????????
????????????????????????
????????????????????????
??????
???????????????????????
???????? ????????????????
????????????????????????
????????????????ANN??????
???????????
?????
??????????X????????????
?????CAD????FP????????????
??????????????
???????
???????????????????????
??????????????????????
??
??????
???????????????????????
????????????????
??????
???????????????????????
??????????????
??????
?????????????????12?????
?????????
????????
???????????????????????
???????????????????????
??????????????????
?????????
???????????????????????
??????????????????????
??
????
??????????X???????????????????????
???????????D-?, Vol.J83-D-?, No.1, pp.3-26, Jan.2000.
????????????????????????????????
?????????????????????????????
??????????????????????Vol.4, No.3,
Jun.2000. 
????????????????????????????????
?????????????????????????????
???????Vol.57,No.7,pp.829-836?July.2001.
????????????????????????????????
??????????????????????????
Vol.5,No.1,pp.1-3,Jan.2001.
???Xin-Wei Xu, Kunio Doi, Takashi Kobayashi, Heber MacMahon,
Maryellen L. Giger, "Development of an improved CAD scheme for
automated detection of lung nodules in digital chest images," Medical
Physics, Vol.24, No.9, pp.1395-1403, 1997.
???Junji Shiraishi, shigehiko Katsuragawa, Junpei Ikezoe, Tsuneo
Matsumoto, Takeshi Kobayashi, Ken-ichi, Komatsu, Mitate Matsui,
Hiroshi Fujita, Yoshie Kodera, Kunio Doi, "Development of a Digital
0
20
40
60
80
100
0
10
20
30
40
50
60
?
?
?
?
?
?
?
?
?
??
?
?
?
?
?
?
?????
??? ?
????
?????
? ? ?? ???
????????
?????????????????????????????
-74-
Image Database for Chest Radiographs With and Without a Lung Nodule:
Receiver Operating Characteristic Analysis of Radiologists' Detection
oFPulmonary Nodules,"AJR:174,pp.71-74,Jan,2000
???????????????????????????????
CAD??????????????Vol .56 ,NO.3 , pp .332 -
336,Mar.2000
?????????????????????X??????????
????????????????????, 1994
?????????????????????X??????????
?????????????????????????????
???????Vol.57, No.7, pp.829-836, 2001
?10?TSUNEO MATSUMOTO, MD, HITOSHI YOSHIMURA, MSc,
KUNIO DOI, phd, MARYELLEN L. GIGER, PHD, AKIKO KANO,
BSC, HEBER MACMAHON, MD, KATSUMI ABE, MD, AND
STEVEN M. MONTNER, MD, "Image Feature Analysis of False-
Positive Diagnoses Produced by automated Detection of Lung
Nodules",INVESTIGATE RADIOLOGY August 1992, Vol.27, No.8,
pp587-597
?11??????????????????????????????
??????Directional Eye Shaped Filter??????X?????
????????????????????????MBE2000-
63, Vol.100, No.330, pp73-78,2000.9.29
?12??????????????????????????????
????X????????????????????????
?MBE2000-6, pp35-40, 2000
?13????????????????????????????X?
?????????????????????????????
?????????????MBE2001-120, Vol.101, No.478, pp123-
128, 2001
